SUMMARY
An abnormal sharp anterior motion of the anterior mitral leaflet has been previously described as a diagnostic abnormality in hypertrophic subacute stenosis (HSS). The present prospective study explored the diagnostic sensitivity and specificity of this finding in 26 patients studied without knowledge of clinical diagnosis. When the abnormality observed was complete and persistent, a correct diagnosis of HSS was made in every case. In the absence of systolic abnormality at rest and on provocation, the diagnosis of HSS could be excluded. When the abnormality was small and inconstant (nine patients) two thirds of the patients were shown to have a latent or labile form of outflow obstruction whereas the remaining third had no evidence of HSS.
In an extended part of the study on When the mitral leaflet is detected from the left parasternal position, the ultrasonic "beam" traverses the anterior wall and cavity of the right ventricle, interventricular septum, LV outflow space, the anterior mitral leaflet, and generally the left atrium posteriorly.8 In normal subjects the anterior leaflet occupies a posterior position away from the interventricular septum throughout ventricular systole ( fig.  1 ). When the mitral valve opens in early diastole, the leaflet moves anteriorly toward the interventricular septum. Observations made in our laboratory have identified an abnormal systolic movement of the anterior mitral leaflet in patients with HSS. It begins with the early peak of the carotid artery pulse and with the onset of the murmur and results in narrowing of LV outflow space lasting for up to 60% of the ejection period ( fig. 2 ). Toward the latter part of systole, the leaflet returns to the posterior position. The free edge of the mitral leaflet produces the most strikingly abnormal ultrasonic patterns and must be sought in every examination to avoid false-negative results.7
The purpose of the present study is to assess in a prospective manner the diagnostic accuracy of abnormal mitral valve movement as detected by ultrasound. In addition, an attempt has been made to estimate the severity of LV outflow obstruction on the basis of pressure gradients and to correlate this with the echocardiographic abnormality. Figure 5 Ultrasound recording in a patient with hypertrophic cardiomyopathy which showed high artificial pressutre gradients from catheter entrapment on advancing the catheter tip to the apex of the left ventricle. There was no systolic pressure gradient between inflow and outflow of LV. This patient had idiopathic left ventricular hypertrophy with cavity obliteration rather than outflow obstruction. The abnormal systolic motion of the mitral leaflet could not be demonstrated at rest or on provocation.
separately. Figure 6 depicts the observed results in 31 patients with hemodynamic and angiographic evidence of HSS. Eighteen patients with a persistently abnormal systolic mitral valve motion and almost total narrowing of the LV outflow tract (represented by closed circles) had peak systolic gradients of 20 to 140 mm Hg (average, 78 mm). Five patients in whom the echocardiographic abnormality of the mitral valve motion was inconstant, with partial narrowing of the outflow tract, had peak systolic gradients of 10 to 52 mm Hg (average, 24 mm Hg). Seven of the eight patients with no demonstrable systolic abnormality of mitral valve motion at rest (represented by open circles) had no pressure gradient at rest and in one it was 10 mm Hg.
Discussion
Bjork1" was the first to postulate that asymmetrical hypertrophy of the interventricular septum may result in an abnormal rotation of the anterior mitral leaflet which balloons into the LV outflow tract to produce obstruction in HSS. This view was not generally accepted because of lack of supportive evidence. More recently, Dinsmore and associates12 demonstrated angiographically an abnormal anterior motion of the mitral leaflet in systole. These observations were further extended by Simon and associates13 and by Adelman and associates,14 who implicated this movement with obstruction angiographically.
The present study tests our earlier echocardiographic observations6 7 in a prospective evaluation of the method. It was pointed out Circulation, Volume XLIV, November 1971 narrowing of the outflow tract, it was possible to diagnose those patients with latent and labile obstruction. This was achieved with some loss of specificity since the same abnormality was noted in a patient with cleft mitral valve and in two patients with nonobstructive forms of cardiomyopathy. Similar inconstant abnormalities have been observed in some patients with mitral valve prolapse, but these can be distinguished from the HSS as the abnormality occurs near the annular margin of the valve cusp and not its free margin.
Since the systolic anterior motion of the mitral leaflet appears to make an important contribution to the LV outflow obstruction in HSS, the second objective of this study was to examine the role of echocardiographic findings in prediction of hemodynamic severity of obstruction. Results of hemodynamic assessment in resting state correlated well with the Conmparison of the types of echocardiographic abnormalities of mitral valve motion observed at rest with the peak systolic pressure difference between left rentricle and aorta also obtained at rest but on a separate occasion in 31 patients with HSS. Symbols: * = complete and constant SAM, as in figure 3 .Q = partial and inconstant SAM, as in figure 4 . o = no abnormality in systole. 
